ABSTRACT Ventricular septal defect (VSD) with prolapse of the right coronary cusp and aortic regurgitation can be managed surgically with the anatomical correction technique. However when the VSD is located underneath the non coronary cusp surgical management differs due to anatomical constraints and secondary pathological changes seen in the non coronary cusp. It is therefore important that the location of the VSD and the morphology of prolapsing cusp be characterised preoperatively in order to plan appropriate surgical repair. We present a case study in which we discuss the salient differences in the surgical management of the prolapsing right and the prolapsing non coronary cusps. 
INTRODUCTION
We have previously identified the lack of continuity between the ventricular septum and the aortic annulus as the salient pathological feature of the syndrome of prolapsing right coronary cusp, dilatation of the sinus of valsalva, and ventricular septal defect (VSD). 1 In keeping with this salient pathological feature, we devised a simple technique of anatomic correction that addressed all the components of the pathology. This consists of using a transaortic approach, closing the VSD with interrupted pledgeted sutures that elevate the crest of the septum to the aortic media, thus restoring the position of the aortic annulus and plicate the excessive tissue of the unsupported sinus of valsalva with the same sutures.
Management of patients whose VSD is located under the non coronary sinus has generally been ignored in literature. Characterisation of the cusp prolapsing into the VSD is important to determine the type of correction because prolapse of the non-coronary cusp is not amenable to anatomical correction.
CASE STUDY
We present the case of a male child in heart failure with NYHA class II symptoms, who weighed only 21 kilograms at 9 years of age. Echocardiography showed that he had a VSD located underneath the noncoronary aortic cusp with left-to-right shunt. He had significant prolapse of the non-coronary cusp, dilation of the corresponding sinus of valsalva, and severe aortic regurgitation. The VSD shunt was restricted by the prolapsed cusp. His left ventricle was dilated but had preserved function. His mitral, tricuspid and pulmonary valves were normal and his right ventricular outflow tract was widely patent.
At operation the heart was significantly enlarged. Aortic valve was tricuspid. Non-coronary aortic sinus was significantly dilated and its corresponding leaflet had extensive secondary changes in the form of thickening, and a significantly redundant free margin. The commissure between the noncoronary cusp and the right coronary cusp was displaced down into the non-coronary aortic sinus. The adjoining free edge of the right cusp was also moderately thickened. A ventricular septal defect, shaped like a transverse oval, was located underneath the non-coronary cusp. We attempted aortic valve repair by performing commissuroplasty that resuspended the non-right coronary commissure at its proper level and eliminated part of the redundant free margin of the noncoronary cusp. We performed additional plication of the free margin to accurately match the length of the free margins of the non coronary cusp with the other two cusps. A reasonably good final coaptation was achieved. The VSD was closed with a goretex patch using continuous prolene suture, taking care to safeguard the atrioventricular node. On removing the aortic cross clamp the left ventricle immediately dilated indicating severe aortic regurgitation. Cardioplegia was immediately re-administered directly into coronary ostia, and cardiac standstill was achieved. We replaced the aortic valve by performing a Ross procedure using the root replacement technique. Right ventricular outflow tract was reconstructed with a pulmonary homograft. The child made an uneventful recovery and was discharged home on the seventh post-operative day.
LESSONS LEARNT
Preoperative characterisation of the prolapsing cusp is important to plan repair in patients with VSD, aortic valve prolapse and aortic regurgitation. In patients whose VSD is located underneath the non coronary sinus, the atrioventricular node is in close proximity to the non-coronary cusp and is therefore extremely vulnerable to damage if direct closure of the VSD is undertaken. Also, the non-coronary cusp is extensively involved by secondary pathological changes which diminish the chances of a successful repair. In our patient, patch closure of the VSD and failure to simultaneously plicate the non coronary sinus added to the redundancy of tissues of the non-coronary sinus. This resulted in failure to restore the normal position of the aortic annulus and caused severe aortic regurgitation.
Early diagnosis of this disease and clear delineation of aortic valve prolapse and aortic regurgitation can be easily achieved with transthoracic echocardiography. Close follow-up is important to diagnose the onset of aortic valve prolapse. As soon as the aortic valve shows signs of prolapse the patient should be referred for repair before the onset of significant aortic regurgitation. Late diagnosis in our patient contributed significantly to the severity of his aortic regurgitation.
Finally, a Ross procedure can easily be performed in this group of patients in spite of the presence of significant pathology in the region of the right ventricular outflow tract and pulmonary valve.
